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ABSTRACT: 

PURPOSE: To efficiently manufacture a case-hardening steel excellent in fatigue 
strength, etc., by applying carburizing and quenching to a case-hardening steel 

with a specific composition, subjecting the above steel to spheroidizing annealing 
in a carburizing atmosphere while specifying temperature, holding time, and cooling 
velocity, respectively - 

CONSTITUTION: A case-hardening steel which has a composition consisting of, by 
weight, 0.10-0.30% C, 0.03-0.50% Si, 0.30-1,80% Mn, 0.30-1.80% Cr, and the balance 
Fe with inevitable impurities and containing, if necessary, 0.05-0,35% Mo is 
carburized and quenched. Subsequently, the above steel is held in a carburizing. 
atmosphere at a temp, between Acl and Acl+ (Ac3-Acl ) xO . 4 for 2-4hr and cooled slowly 
at 20-30 °C/hr cooling rate to undergo spheroidizing annealing (where Acl and Ac3 
mean the Acl transformation point and the Ac3 transformation point of a base phase, 
respectively) . Further, the above steel is held at a temp, between Ac3 and- (Ac3+30** 
C) for a short time and then quenched, by which the case-hardening steel which 
consists of a base phase composed of martensite containing spheroidal cementite and 
a carburized layer having a composition consisting of 0.50-1.50% C and the balance 
Fe with inevitable impurities and a structure composed of martensite containing 
spher.oidal cementite can be obtained. 

COPYRIGHT: (C) 1990, JPO& Japio 



Previous Doc 



Next Doc 



Go to Doc# 



http://jupiter:9000/bin/cgi-bin/accum_query.pl?MODE=%20%20%20%20Display%20%20%... 2/21/07 



®^§l#i1^^^ (A) ^2-173241 

C 22 C 38/00 3 0 1 N 7047-4K 

38/22 

C 23 C 8/22 7371-4K 

@^ IS B363-328594 

IS Bg63(1988)12^26B 



^ tt » 

I.»W«>€W 

(I) Tie (A) «>»««>«sicTe (B) man! 
a «^ fir r « c & » ^ ^ s »fie jpittiti. 

(A) afix-r. C:aiO~a30X. Si : 
a03~a50«, MniaSO-*!. 80)^. Cr 
:a3 0~l. 8bjtf<-SfirL. !«J»CJC tTM o 

: ao s~a3 ^xt^Jf.^ aenFe ^XtfT^^ 

(B) SSJIfT. C : a 5 0~L S OX^^WLv 

<2) akx-e. C:aio~a3ox. Si :a 

03~a50X» Mn:a30 — 1. SOX. Cr 

: a 3 0-^1. 8 0 x^^ff L> <£.ffK:je(;rM o 
ao 5-^a3 5X«d«. aSP e «>J:0!7^fi 



W^tt«I*»H,tt6JJl««c. TE (A) - (C) 
«!>»a*c«IBrfT'5 C i «»KM» 

(A) aie«A«-«-&. 

(B) aK3rBA>t>r. Acl£Acl+ (Ac3 
-Act) X a 4 ioHoSKltT 2~> 4 I^BS 

»*L/i:«. 2 0~3 o'c/^H®»aiaK-ir»» 

U. att{btt«*lT-5. fc/f L» A cl : »«® 
AclSfij^. A c3 : ^leoA c3«8iSlTJ& 

(C) Ac3£ {CAC3+3 0} £«>Ba«!>aft«t 

aL«9i«>i^iattnin 

JH *s i 1/ -e «9 H ifi as ic B8 1- « . 



-223- 



^fi< tni. (a r 5 --a 3 0 MAX. pxtmmh 
> o S tt /J A: « it k: I& ;i « ^ A< -I? $ & S ft 

53-146233 ^^l8Ta. itltSffiKlfii^ 

5 6 3 o#&«|-C(i. ««SBic»tttt£e<b«^ 



C«ft«>Wt^. »«ft<0-lr> h^JEIttt 
^kL. T^T^ >1^>f h4>«Ci»I^S>6 d t IC J: 0 . 

*«flBtta±«)*«*ir«i::a*nfc fea>-c. 

J: 05 » * ft^ « a ^ » * » « * C i * * . 

(A) (oi»«osffiicTc (B) (ommm^nT 

(A) flISXT. C : a I O-a 3 0 X. Si : 

: a 3^0-1. 8 0 ^*#«rL. S9tCl&CXMo 
: 0. 0 5 - 0. 3 5 F e J: C^:?: 

(B) «ft9tfT?> Craso— I. SOSf^-^^t. 



153 ¥2-173241 (2) 

*yf«air'<ft«»«fttt»'^titt*--^fc. 
5jiftA<fi±-r 4 4t -3 c <t A<fii «5inrw%ttA^o 



ifc, ««x-c. c : a I 0- 

a30^, Si ra03--a50Xv Mn :a3 
0-^1. SOX, Cr:a30'-1. 80 H^^mt. 
^BCIC CTM o a 0 5 '-a 3 5 H^^^. 
F e 4E? J:(/T5r»«l^tt«5;&>^^X«JPl««c. T 
12 (A) - (C) <0«ia*ClDJ«T?ff 9 C <t«r1$ 

a t -r ^ <> <^ ^ « • 

(A) ««»A*t-^« 

(B) a«irffl««*»r. AcliAcl+ CAc3 

niLf:.^. 2 0-^3 or/^iaa>^«iSftTfs^/» 

AclSgffl^. A c3 ; A c3«Bj^r* 

(C) AcSct (Ac3+3 0) <!:«>raofiffi«K 

[ft w] 



-224- 



•try >^'< h*»««t»i(&*t^/::JBT^t;feo 
hiftfitf^cs^d^Slin (a 1 0 --a 3 0 



tt:«r. •7;^'r>1^-^ ha^«-ctt. ^xbo»i« 

L5^*ffl;t*i. Wtt*«a«K:«T-r*« Lit 

I. 5 ^iSi6fco 
Si ; S i tt«il<DKir)n<^ LX:f^Xti7t1l^ 

0 3 -a 5 0 5^<!:;EAfc« 

Wa*a 3 0 — 1. 8 0Xi;£i6fco 



tSBU ¥2-173241 (3) 
IR c ^ n ^ ^tt tt a S L r L £ RTff tt;ft< 

«sjfr«^-e««. acflitibifr^^. ETtt^ki^afta) 
t- K/<^- ^Tru^^&a-r & 

£ r * q» c 4? 1 1 6 ft ^ i£ CO R £ J8 « c o V ^ 



C r ; C r tt»|lc;«Att*ft^-r a<OJCW^»^C 

Ai£jsi±c^sg©«fc«^^'Sci f&:«r 

Mo : Mo». «tt^iMIAtt^«tO^Rtt^|S|± 

3 5 % ^m^LXff^ ;^ it i tWtm^ir<^itT ^ C 
ttf^^. -e^o^SM^a 0 5 -a 3 5 t/to 

^ '< r C fcM, ^ T « H KU» « ft * fx 9 d& » A« * 4 . 
l»«(ft«IM««>St»aftjfr<A clSSilJ: »)fii^ 
-b / >^ ^ h«tttft;^il< ^2<0J»tt 

iti: / > ^ h i><mai^ nr^ m:^. aci+ ( 
Ac3-Aci) X a 4 iofflar^fflx. i i . 



-225- 



Sflti^^ A c 1 ^: A c 1 + (Ac3-Acl) x 

« S « <o 81 1^ ^ IStF ±<r « ^ ^ T « & « 
iS^ettAicJ:^. ISIl«il«ffi««SClcL. St 



(z-uv-y^) s/i-n^tr-KKH-KjiiDX* 

ISLfco 1 7 OICCT 1 ^Httfc^L* 

ff^%^ •> a y h a 4 7 ro/s. 

: 3 3« tfrf^aa : 6 6) IcAlXL^ 9 i H-- 
9 3 B«>a^«S«9ltiLA:. ^ic. i 7 0 r 
CT I K^ia»fe^L«rff •> a ir h 



ItBB ¥2-173241 (4) 
fiK3fr< A cSiSJ: 0 3 or ja±Bv»». ASiMl 

/rA<or, «»fiffitt A c3§fa8^i (Ac3 + 
^- n ^ fi ffi i flU ^ «# ^ * 

« 1 «CC^-r<b^«*>«)«^fiC««r 1 2 5 0 -CJC 
tr. 3 0 MS^IHIt'& 9 2 5 re 1 B$|8IttI^ 



ir^d^tt(f St^ltC-^t^Ttl 3 0 It ^ 9 2 5 

I 7 orfcr I ^ffl« fe^Ltff •> 9 h f 
a^fl!* c««H» 5 5 0 <^(a[aa)s®*^ "^^^ 

05*)JCot^rtt. 3 0«iffi<O«|W*9 2 5lCK: 

WL. »iH-»3a<ot-h/<^->Tfaeg«& 



-226- 



»I1B? 2-173241 (5) 







C 


Si 


Ha 


Cr 


Ho 






1 

mmmyf 


If in V/ 










t - 
















C 






Mir ltmt\ 




(Klf<B) 








— 






O.ZI 




A DA 


. ''Ol 






t 91 




1540 


1. 15 


35.1 


«r 










-4- 

2 


0.20 


0.30 


0.79 


0.88 


A M 


ft CK 


1 24 


X 
vl. 




1,17 


35.5 












3 


0. 10 


0.28 


U.OI 


V.94 




0.74 


1.25 


n 


1630 


1.24 


35.6 


ir 










4 


0.30 


0.^ 


0.82 


0.91 


O.Zi 






r* 
\J 


1540 


1. 14 ' 


36.4- 










ft 


S 


0.23 


0.04 


0.B6 


0.81 




A 


t to 

..(•12 M 


Q 


1(90 


1.27 


35.1 










6 


0.22 


0.50 


0.84 


0.83 


0.20 


1 K 
1 .99 


1 91 


r\ 
W 




l.lt 


36.4 












7 


0.20 


0.25 


0^31 


0.82 


0.27 


1 A4 


#•18 . 


r\ 




1.24 


36 t 












B 


o.w . 


0.24 


1.79 


0.99 




IJLJ 


1 9Y 


H 




1.16 


35 6 










M 


,. 9 


0.24 


Onff 


0.78 


0,30 




0.55 




,.v 


IMIv 


1 9f 

I.Zu 


34.9 














0.22 


0.29 


0.85 


1.60 


0.22 




1.20 


g 


. 


1 14 


36.6 
















0.25 


0.9» 


0.77 


0.06 


0.93 


1.22 




1680 


1 tA 


•19. f 












u 


0.22 


0.27 


0.83 


0.74 


0.35 


1.25 


^.20 


o 


1570 


1 . 11 




fl 










1 


0.21 


0.29 


0.80 


I.OI 


~ 


0.88 


1.25 


K 


1350 


0.66 










m — 

f IS.,. 




2 


0.20 


0.30 


0.79 


0.88 


0.32 


1.20 


, 


X 


1410 


0.65 


27.4 












3 


0.10 


0,?6 


0.8t 


0.84 


~ 


0.71 


t.23 


X 


1460 


0.71 


27.1 


— s— 










-J ■ 


0.30 


0.27 


0.82 


0.91 


0.21 


0.89 


1.18 


X 


1240 


0.62 


ma 9'" 

28.2 


n 










S 


0.23 


0.04 


0.8S 


0.81 


** 


0.74 




X 


1440 


0.71 


26.5 


M 










6 


0,22 


0.50 


0.B4 


0.83 


0.20 


llrfO 


1.24 


X 


1290 


0.65 


27.7 


ft 










7 


0.20 


0.25 


0.31 


0.82 


0.27 


1.32 


1.21 


X 


1400 


0.71 


27.3 












8 


0. 19 


0r?4 


1.79 


0.99 


~ 




1.21 


X 


"20 


0.68 


27.7 


1 g ■■ 










9 


0.24 


o*» . 


0.78 


0.30 




0.89 


1.20 


X 


1470 


0.69 


26.8 


— S — 










10 


0.22 


0t2? 


0.85 


1.80 


0.22 


1.20 


1.23 


X 


1360 


0.65 


28.2 


... 










u 


0.24 


0.25 


0.91 


0.77 


0.06 


i.n 


1.17 


X 


1410 


0.65 


27.0 












12 


0.22 


0.27 


0.83 


0.74 


0.35 


1.03 


1.24 


X 


1300 


0.64 


27.5 


IK 








H> 
u. 




0.09 


0.25 


0.75 


0.86 


- 


0.89 


1.21 


X 


1430 


0.71 


24.2 


-5— 








M 
fX 


14 


0.31 


0.26 


0.78 


1.84 


- 


0.9B 


1.18 


X 


I2S0 


0.64 


24.4 










15 


0.2S 


0.51 


0.83 


0.72 


0.22 


0.84 


1.23 


X 


1230 


0.56 


23.9 










Iff 


16 


0.2 


0.22 


1.81 


0.74 


- 


1,10 


1.24 


X 


1290 


0.62 


23.3 


ft 








17 


0.21 


0.26 


0.94 


J.81 


- 


^.03 


1.18 


X 


1360 


0.66 


23.7 




lija«iHi 








18 


0.23 


0.21 


0.78 


0.86 


0.36 


1.12 


1.21 


X 


1300 


0.61 


24.9 












19 


0.09 


0.25 


0.75 


0.86 


0.01 


0.89 


t 94 


r\ 




1,27 


32.1 


^ ■ 






SI 




20 


0.31 


0,26 


0.78 


t.84 




h^o. 


1.18 


0 


ISIO 


1.10 


31.6 












21 


0.25 


0.51 


0.83 


0.72 


0.22 


0.92 


1.23 


o 


ISOO 


1.04 


31.6 


«r 


nimmm 








22 


0.2 


0,22 


1.81 


0.74 




1.00 


1.21 




1540 


1.11 


31.1 












23 




0.26 




^81 




1.13 


1.20 


-B- 


1630 
















?4 


0.23 


0.21 


0.78 


0.86 


0.3S 


1.24 


1.23 


Q 


1570 


M2 














25 


0.21 


0.29 


0.80 


1.01 




0.48 


1.16 


A 


1670 


1.20 


29.4 


n 










P 


0,20 


0.30 


0.79 


0.88 


0.32 




1.23 


X 


1350 


0.68 


31.7 














0.21 


0.29 


0.80 


1.01 




1.25 


1.17 




1540 


0.96 


89.2 






mi 








MO 


0.30 


0.79 „ 


0.88 


0.32 


J..2« 


1.15 




1500 


0.9» 


28.8 




m- 







-227- 



?*RI¥2-173241 (6) 



^ 3 



880Tx1mfn 




S29lCx 6hr 

CPM.0 i 770^C_M_3hr 




( 

it 



9gS*CK6hf 



CP: 1.0 



flS ffl — 



m ^ m 

(Q) (b) 



\ 



% 5 





6 








1 

1 

1 

62 45 

! ! 

i L 

i 












f ! 

30 70 

! ! 






^ \ 

i 

i 

1 







' 55 




8 


10 



-228- 



